Abstract: Most analyses of wage discrimination have followed the traditional Blinder-Oaxaca decomposition of wage differences into endowment and discrimination components. This approach has neglected the possibility of wage discrimination at point of entry to the labour market and also the issue of selectivity bias. Using some recently developed techniques of Neumann and Oaxaca this paper decomposes male-female wage differences taking account of discrimination in terms of access to the labour market and also selectivity bias. It finds considerable evidence of discrimination at point of entry but that discrimination owing to selectivity bias is minimal.
Towards a Broader Explanation of Male-Female Wage Differences

Introduction
The decomposition of wage differentials between various categories of workers (e.g. male-female, black-white) into that part due to differences in endowments of human capital and that part due to differences in returns to endowments (usually called discrimination) has become a standard exercise since the seminal contributions of Blinder (1973) and Oaxaca (1973) . One criticism which can be levelled at this approach (henceforth called B-O) is that it only measures discrimination in the labour market. If there is differential access to those endowments which are rewarded in the labour market, e.g. males have easier access to higher education than females, or indeed if, ceteris paribus, males have a higher probability of employment than females, then the standard B-O approach will understate the degree of discrimination present. A comprehensive analysis of discrimination involves explaining not just observed wage differences but also a whole lifetime sequence of choices and decisions.
Such a task is obviously beyond the scope of this paper (and arguably beyond the scope of any study). So in this paper we limit ourselves to extending the measure of discrimination to also include the issue of employment. In the spirit of the B-O decomposition we break down the probabilities of employment for men and women into differences in endowments and differences in returns to these endowments, using a technique introduced by Even and Macpherson (1990) . We then present the standard B-O decomposition but including a term which corrects for selectivity bias. In turn this term can be decomposed into that part due to endowments and that part due to discrimination following Neuman and Oaxaca (1998) . While we will see that the decomposition of this term is not entirely straightforward, we believe that overall we will have obtained a more comprehensive explanation of the differing labour market experiences of males and females, incorporating differences not just in wages but also in employment.
The layout of this paper is as follows: in section 2 we present results for the standard B-O procedure. In section 3 we apply a decomposition to the probability of employment.
Section 4 then presents a decomposition of wages correcting for selectivity and including the decomposition of this term, while section 5 provides some concluding comments.
The Standard Blinder-Oaxaca Decomposition
The standard B-O decomposition follows from a wage equation of the following type:
where Y i refers to the log of the wage for males (females), X i is a vector of determinants of market wages (e.g. age, education etc.), β i is the associated parameter vector and ε i is an error term following a normal distribution (0, σ ε ). The standard B-O decomposition then breaks down the difference between male and female wages in the following way:
where Y i is the predicted mean (log) wage , ′ X i is the mean vector of wage determining variables and $ β i is the vector of estimated returns to the wage determinants. Thus the first term on the right-hand side above is viewed as the discrimination component of the wage difference while the second term is that due to differences in endowments of human capital. Decompositions of the above type will be sensitive to whichever group's wage structure is assumed to be the norm. This is a standard index number issue and in this paper we will select the wage structure of the dominant group (i.e. the male wage structure) as the norm. proportionately about 16% of the observed wage difference is accounted for by differences in endowments and the remaining 84% is attributed to discrimination.
We will now extend this analysis to take account of differing probabilities of employment and also the inclusion into the wage equation of a term correcting for selection.
Decomposition of Employment Probabilities
As stated above, one of the criticisms of the standard B-O approach is that it only examines discrimination which occurs in the labour market. If we believe that discrimination also applies in terms of access to the labour market, then this must be taken account of when trying to build up a more complete picture of labour market discrimination. Thus suppose that in addition to our wage equation we also have an equation which determines employment:
where Y i * is a latent variable associated with being employed, ′ Z i is a vector of variables determining employment with γ the associated parameter vector and u i is an error term following a normal distribution (0, σ u ), whose correlation with the error term in the wage equation is ρ . Thus the probability of being employed is given by
where Φ(.) is the standard normal C.D.F., with the variance of u i normalised to one.
Suppose the average predicted employment probabilities for men and women are given by P m and P f respectively., where P Z n Z
Then this difference in employment probabilities can be decomposed as follows: the total gap in male and female employment probabilities is given by
In turn this is composed of the explained gap i.e. that portion of the gap due to differences in characteristics:
plus the portion which is unexplained by characteristics, but is due to differences in returns:
In turn, following Even and Macpherson (1990) the contribution of the explained gap due to the rth explanatory variable is defined as:
In table 4 we present the results from a probit estimation for employment and then in tables 5 and 6 we present the decompositions outlined above. We see that our decomposition suggests that there is substantial discrimination at point of entry to the labour market, so much so that it accounts for over 100% of the difference in the participation rates for men and women. On the basis of characteristics alone, then women should have higher participation rates than men by about 20%, but this explained part of the difference is swamped by the unexplained portion. While the global explained difference between employment probabilities for men and women is relatively small at around 20%, there is huge variation in the contribution of different characteristics in terms of accounting for this difference. Including age and age squared as capturing the same variable, then the largest contribution to the explained difference is the interaction term between age and education, which accounts for over 100% of this difference. Health and health interacted with age accounts for about 53% of the difference, while age contributes -41%. Recall that this precise breakdown is sensitive to our choice of males as the reference group but nevertheless it illustrates how relatively small global figures can conceal large differences in terms of the various contributory factors. From a policy point of view it also suggests that, for example, any attempt to close this explained gap between males and females would need to be carefully targeted at the appropriate characteristic.
Discrimination with Selectivity Corrected Wage Equations
So far we have examined the standard B-O decomposition which examines discrimination in the labour market only, and discrimination which occurs in terms of entering the labour market. However, it may well be the case that the sample of men (and women) working will not be a random sample, but instead may suffer from selection bias. Thus if the unobservables which influence entry to the labour market are correlated with unobservable factors influencing wages then there is a relationship between the process determining labour market participation and the process determining wages. If in turn these unobservable factors are correlated with observable factors in the wage equation, then failure to take account of this will yield biased wage equation coefficients. 4 The standard way of dealing with this issue is to append an extra term to the standard wage equation, the inverse Mills ratio (IMR). As Neuman and Oaxaca (1998) show, this term in turn can be decomposed, which will give us a measure of wage discrimination which takes account of selection bias.
Combining our wage equation and our equation determining employment we have the expected wage of a worker observed to be in employment given by
and φ(.) is the standard normal density function.
Given this revised expression for the wage equation we now require an amended decomposition, which incorporates the additional selectivity term.
where $ θ is an estimate of ρσ ε and $ λ is an estimate of the mean IMR. The incorporation of the final term above into the decomposition raises the question of whether it too can be decomposed into characteristics and discrimination components. How exactly to go about this is not an entirely straightforward issue. Here, we follow the approach of Neuman and Oaxaca (1998) and examine a number of different ways of proceeding with this decomposition and also provide empirical evidence as to the importance of this issue.
The first question that must be addressed is how to measure the mean of the IMR, since the IMR is a nonlinear function of the index function ′ Z γ . Probably the easiest approach to take is to measure the central tendency of λ as
, which has the advantage of being consistent with the Heckman two-step estimation procedure, in the sense that its use ensures that the predicted value of Y will be the sample mean value.
We now turn to the problem of how to decompose the term $ $ $ $ θ λ θ λ m m f f − . One approach is that of Reimers (1983) . She simply takes this term onto the left-hand side of the overall decomposition, so that the right-hand side contains the familiar terms for differences in characteristics and discrimination i.e.
However the problem with this approach is that it essentially sidesteps the issue. It presents a decomposition of the selectivity adjusted wage difference as opposed to a decomposition of the observed wage difference. Neumann and Oaxaca (1998) introduced the following decomposition of the conditional mean error term for the wage equations for men and women: Such an interpretation implies that gender differences in the correlation between the selectivity equation error term and the wage equation error term result from labour market discrimination, not to mention assigning gender differences in the standard deviation of the wage equation error term to discrimination also (we label this interpretation 1). While this may appear to imply an implausibly broad view of discrimination, it may also be difficult to argue that these differences should be put down to differences in characteristics (we label this interpretation 2). Alternatively, rather than
to either characteristics or discrimination we could simply regard it as a separate selectivity term in the decomposition (we label this interpretation 3).
In table 7 we present estimates of the wage equation with the IMR added and in   table 8 we present the relevant parameters for the decomposition of the selectivity term.
It can be seen that the terms arising from the decomposition of the selectivity term are small in magnitude compared to the terms arising from the standard B-O decomposition in the absence of the correction for selectivity. Correspondingly, the addition of these terms makes little difference to the decomposition of the wage difference between characteristics and discrimination. This arises from the small size of the $ θ i terms, reflecting the fact that there appears to be little or no evidence of selectivity bias in our wage equations.
Finally, in table 9 we present the decomposition of the wage differential for all three interpretations of the selectivity term as well as the traditional B-O decomposition.
As is apparent from tables 7 and 8, the inclusion of the selectivity term and its decomposition has virtually no effect on the allocation of the wage differential to characteristics and discrimination. Indeed, given that the "ambiguous" term in the
, is negative, we have the curious situation that interpretation 1, the broadest definition of discrimination, is that which accords the lowest weight to discrimination in terms of explaining the wage differential. But overall, it is fair to say that the inclusion of the selectivity term is of little relevance for the decomposition of the wage differential into characteristics and discrimination, for this data set at least. 
Conclusion
In this short paper we have tried to extend the traditional Blinder-Oaxaca decomposition of wage differences to take account of (a) discrimination at point of entry to the labour market and (b) the possibility of selection bias. Our results show that in a global sense factor (a) appears to be of considerable importance. Also while the explained portion of the gap in participation rates is relatively small, this hides quite large effects of individual components of endowments on wage differences. Our results also
show that factor (b) is of little empirical importance, reflecting the absence of selectivity bias in our estimated wage equations. We emphasise however that these results are likely to be quite specific to our data set and that it would be unwise to presume that they can be generalised to other cases. The importance of these issues in terms of wage decompositions is a question which ultimately must be empirically determined on a caseby-case basis. 
